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(54) MACHINE TOOL AND MACHINE TOOL CONTROLLER 

(57)Abstract: 

PURPOSE: To make an operator easily recognize the 
state of machining from a display on a screen and to 
detect abnormality with high reliability, to restart the 
machining when the abnormality is unserious and can be 
repaired, and to perform highly precise control without 
being affected by disturbance by displaying the direction 
and intensity of a machining reaction force. 
CONSTITUTION: A work 31 is driven and rotated, a tool 
32 is set at a desired position through a moving table 33, 
and the work begins to be machined. Then the machining 
reaction force operates between the work 31 and tool 32 
and is detected by a force sensor 34 and outputted as 
an electric signal. A vector calculation part 35 calculates 
the direction and intensity of a force vector on the basis 
of the electric signal. With the found force vector, a 
force vector image 37c generated in consideration of the 
direction and intensity is displayed from the abutting 
position between a work image 37a and a tool image 37b 
which moves in synchronism with the actual tool 32, and 
those tool image 37b and force vector image 37c are displayed varying with the momentarily 
varying machining state. 
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[ftan$©aB3 

mjim^uzmz-tc c t turn. £ r s xxvammm. 
a. 

is^a^a^a*.*: c <t ««« t ? ziLwammm 

Clt*«3] tOX&7J©:^£*#3*7---*£«{C 

^r * jois*«sHW*fli^fc c & £ r sxrc 

o «**n-tnw»-r * (D^mzmicnm 3 

i»tc sB&vxrtmsifflwma. 
ii»«3B5] xfHM^aa*&ftr 

Cft^3S6] XJI©jFrJfi. ^»tr>y. ttBUXJU ? 

-*£©a«»njitti9«w©aR ajx^ot- 
£tfWBUxji©af§s©ii>£c< ifcc>ma>-o£«tt 

S???©igia£tT 5Ci £ 1 2>m#m 5 iEiSCXft 
[ lt*Jf 7 ] S3?©*^*£W, ^©iSISftSTO D 

r^»a«3tifc^-5''C*ac£*isa£T««#a 
5s«8oxms«iW«aiis. 

zmxix.fjmm&±. jJBJniK*©£ffcitm*&»ix 

T5XfP«WJ®Sia. 

[3*30593 xflM»«©a^&a*nr-ss?ira*n8is 

— jr >*T±sEXft««*tt£e 3 itziwmv£is->r^ 
*«»»£» ±taafrf^fii^^-^>x^f4'©±fex^ 
««©l&f¥tta*»S aMWttSttKftMK? SttiBWWr 
SP£ ^fflxfcC i^^miT-SXf^^J^a,, 

©xraRaaaaa. 

[tt$a 113 9 - 9 £ H£!l«:ttrcaBJ3©a 2 © v 
12] ^5 ■ AK«rJ#xfH*B©a*«fr 

ff*fs*r*A:«>©a«*- K»raB^a*£*sr*s 

«*-K»fl5HK*«4Jia&. XfE^a^ASrgKX 
9fa«0«3i£W(S<«SL FttmE^a&£j£ 

r 5 - k tifHfr&a&ffi* 4 . ±Bxfl»«©a 
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m&imvi&tzmzitctzftmtrzxfmuM® 
tta. 

[I»*S13] XfEa«©»ffi*S^r*}&4Mt*£. 
fifcr*»*a£a»£. ±EXffi«atc«»)ttW6*ifc 
•7- fcttX*©*tiafio/S fci2SKft£ 

**«£-r*»iEffl* : P«>SSBeorEltL±SBXfMW 
©Uj{^tf ic *s » *±K 7 - i» £ fc »XJI©& £ fc 

*sn«±^iElt{c«^c»rjJEXfiP»W*ttffs-& 

[itifta i 4 3 ffliEfii»snx©«S{c>pfjc£;L/r^n^ 
ns»rotgssnn^c:£*«f84£-r «it*ai 3 
iB«©xf»n«Mar«B. 

[»#a 1 5 3 Xf*a«©ftff*S*r*J&&a*£ 

srri>fg^ffl^^gp£. ±mxf^«i«©ijox©«s*? 
feists L ±EifMWT«f Sftrn s ftnx©as* jib 
yaH*r*anxtfc»Et«»£. ±iaimM«©aii©a 

flnxttaeita*& 3 n ■*> jjnx©«g{<:*fis u^ffl 

IEfii4m*^-5ffliEf r -^IBtSSiJ£. iEMiEf-iHa 
aa*6fflA3tiS±B»jEa«:»-3(,»r±EXf¥«« 

©»ff * war ^af^Moa £ *a*fcc £ £ r 
sxmMtiM&aa. 

cw^a i 6 3 x^a«i©»fp?:Ji^r-2,Ji^fii*«fe 
fisr sji<^<s^jasp £ . ±sxfT£^«(cax k> ztitc 

*sa» £ r z>mm.m z^&ism u n ea o ±i exf^a« 
©sb^cfjc *s w ^±sa v-v&tc izxm<d& sags /c 
f*B<snaccj6:i>-c*ti'e#istj6r&±ieajEa*tH* 
riSJE7 r -^ie^a5£, ±ffiif¥a«©»asnaa 

^©^fctCjC&GrXIEffliE^- *iatSSi5CCl5tt3 tlfc± 
teaiEfii©i^T?:ff^aiEr-^MSfa5£. XSffliE^ 

- * eaa*> 6 m7j 3 h 5 jusa jEajca-rJi >r ±1 ax 
f^aa©ftff*w»r *affiwaa£ ?r«^fce: £*# 
st£ r ^xf^weaaaia. 
c»«ai7] ifNMs©aft*a^r«fg^a** 
fisr5fg^«i^x3i5£. ±eiffa««:a9#w6tifc 

**»£ r ^MiEfl?r^«)tS^ LrlEtS L±sBXf^a«c 

©S6^*fc*jw 7 - * * fcfiiioastaj tc 
0 r *veti*fj&r xiaaiEii* ai7j 
r-5ffliEf r -*fatg3i5£. ±iea^affiss»r4jsS3n 
5 jg^ffi £ ±exff ««©am«B 4*6 ±t axfpa« 

©|s|i?r^fcb L- ±eaa A S t » «^M©i?fflr«*fH^L L 

*©*»*w*rs«a«3e»£. ±aaa«ega©tB 

7JKj£;Dr±fBfl|jE7 r -ffatgg|5«Cl2tg3nfcXlSMiE 
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<B©H$r£*T^iEf--*M$rSii4. -hfBffilE^-^fB 

[&9!©l$M&lliH] 
[0 00 1 ] 

[&i£_h©*<jffl#u] c©«p§tt. wz.ixm&. 75-1 
xssf© j: 5 ttxfwtKiwmpr sxfE««iHffli§6 

*0fc J: OflBflt© »»^B ^© jfiffi* * ti-e ti alttK -r 
£Xf£««3HKEl£$aKB8-f 4 6 ©-C& 5. 
[0 0 0 2 ] 

[g£*©*?ffi] 02 8 BWittt^BWWiai^cttllXfP 
««*lJtSl^a<MELDAS-3 3 0HM-V) *?KS 

*m-*"iar**. BBKfcHT. 1 «xmBM**(H8|J«a© 
2t*C©*{*l©WBBK*fl|3nft:BBBB, 3«> 

B«ffi2«c»i*§*iSlJl-?-*. 5 «X:ft©1£»K<fc 
[0 0 0 3 ] *KttflSK:oi»T«MliT*. *f . u 

-*#A#+- 3 £&fPLT h u-x*- FtiMR-rs 

a^AWS SttaiS* 4 1 » B#9bil3EK J; o riff 
tg«*J|KSlStlSi. Hiffi2±©XJ|-7'-?4#S;f£Sfr 

u ^©^«i«ssfct8«[aa©miai : 5^}iii3ns. h 

2 6 BIA * 4 iWEA' 

tC7C©{4SCC^ it? fcti-^€:7K Ltl>5, C©<fc5K 

iJEfla£©ifHM«wa«ii»c«tntf. fu-^*-f 

[0 0 0 4 ] X. 02 7tS0f*.«*HHB35 8-5 1 0 5 

4 #&*«ctrs tifcmtojLftmsfflmicam $ n 5 x 

*JMWWai*«©*fi*«:5*T:/ci * ?0T*5. 0K*j 
l»"C. 6««8P*faH4 0-C©IfP«W. 7ttC©IflMi 
tt6±tcg*3ti£*tt». 8ttC©«Jfr$87©&tt;*J 
^e^T^^Stt^e^ilSo 9«*W&#. 10BC©7J 
|y&9KlUlT5Ift, 1 1 ««96«S7 ?rffia&ffJ@T 

5*U8p«b. i2««wne». i3bad*m. 1 

4«amg. 1 5«W£@8§. 1 BKKttSS. 1 7tt 
ib^iH^S, 1 8 tttt^g, 1 9 Ktt£8, 2 0 U4MR 

[ooo5] 3ua*ft«co«,»riiMws. ir. x*. 

7-i'<IWiE*Jkte»r. MMttl l©g§S&#tf3iKJ: 

ttss{c4»i,»rsawa7 4ijftn4Si«is©asffi*. mas 
mem 1 2. ad^si s^c^isi 4K«t*)# 
©. w&Hg&i 5*iBts^ai 6«Kcw»)»;trfB«« 

SI 6CC-£©fit£fatgT*. ^Lr. H^©ttIXB$(C 
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fcc»TS»m£$fctt*aiftffi©sw&. ±Eiia« 
©#«r*». tt*8liwi 7*citt»rc©s»«4E 

tf^Hl 6(CflBH3ftTl,»S»IMB4©Jt*3jW>*. 
[0006] jttc. l 8 Kisorifc^SBSg l 7 

s«:sat»imtaffl©it4*ii:«i/, 1 7 r 

«fc0I*»*©WB*Hl*-r4. C©«fc3K_tJBfi£fc© 
10 TM&&ffiim&K.J:ttii. *7 I ;Mn]XG!F©IE3r&#i.« 

^K«tt«7%ii(E4aSaSiEffi[*JSJ»B*>6 4*©< 6t>T 

*«* 0 SOffltc cfc £*J»r cfc 13 BMHIiDX^W? 

[0 00 7] S I22 8«m«1$raBB6 3 - 2 

6921 i^f8K^?n/cxfpta«!*J®i«a©fij®^ 
©fltoR*7nf^ci ? ^0r*s„ iSKfci^r. 2i»fg 
^fill^gB, 2 2 BMflV. 2 3 ttttjEffiMB. 2 4 
20 t4W8P*f*4Ur©IfH»«. 2 5l£flMMHI£flS2 1 

snsaMMfi. 2 6»waw2 2^6tB^j$n 

S*-**EE«*©»fM. 2 7 «liiEffl«Sg|52 3 *p€> 
ttfc&SftSHKEff. 2 8«XfE««2 4*>6fltiStt 
a. OS. «aJ^©«S§fi. 2 9ttlffi«2 4©fig 

3?©ft#r*s„ 

[0008] ±XB®^j:rEmfflamatWiLk<DJ: 9 

HWjStt£tfc*JS2 8 5:8k, C©KttS2 8<CJ&C%: 
*-n>J«tt*J«EU C©tt*Iflf««2 4©<,»r 

30 n*©(*©aat?*iai**K(E-r-5i»tt:. JiiEffi2 7 4LT 

M&9S 2 2 KtH2>U flfflpfl(2 2ttC©jiIE«I2 7 %M 

m u tcmrp* 2 e -exmg« 2 4 eimiarr s c 4 k 

<fe *) . jttf^|SjS3S^K^CSfiai^M€:«^3#5<t 
[0 00 9] 

fHSI«W»ieKt4«±©«fc^{clffiSSti. X*v-^4 
©Si£*5 5:iSiB-rScfc^Kbrc»-2.©-C. ii2±Ot 
^P.BXSfflBC^^^cCttfBL/^^nr, »DX 
40 tfcffiKWr Sf£$g£f#-5 C4*JT#%lr»4C»5 WiOL*^ 

[ 0 0 1 0 ] X. H2 7-K^"J-S£*©Xff««(WS«Sa 
^S&t87 5r8gniSi«ifii©S^ii5rSif<B4L. UBS© 

flnxBSK sEn 5 ®jKffi©s#fii * c ©s^<b 4 ibi^-r -5 

C4K.«J:»3XAS^€r*'J»rTSck^KOri,^©-C > S 
»t57Ky-/X*iAS4^m<bM^LrL*C\ 

s«j«7 #aoxs2>©8ag££WK < ntg^K«^i 

M^«c *n«cl»te«&. Bfttt*D©@9g&0H& < S 4^ -5 

50 ras**i$>^/c. 



5 

[001113 6tCX. §28 <,C7fkt^<DJLmmn 
aa6Htt«±©«fc^«c«fiRSfi, XfH8«2 4tf«WW 
©#.<SM 2 8 SCS-3# . ffliEfii«5Egi5 2 3 TfflilEfltrJi 
. SO . *0®SB2 2 tt C ©*iIBI«: <fc 9 fg^-ffi 2 5 £*iIE 
urx^8l«§:lgi6$fJtai-r4«t , >«:or^sa?-c. fife© 
«l©S?»«>JjnX^©?f SWifilfb £ £ IESg& *i.Effi#» <5> 

©-C. m£ffi#&#©S^£SWmt^<tl,>5F B m£# 

c o o 1 2 ] c<D&mt±u<D<£ stemm&zmm-rz 

fcafc>{C&3*l/c£>©-C. tf-^U-^ #Hi®±(D^7^#> 6 

jraxsea-r * * £ 5 ^*Jtsi*s^i«i^x^tiiiiS*ij^a«: 

fC^WS *i S C £ & < jgffiK©*fl WBJfgfciflsgHsjSiM 
®^g«rffi«^- £ C £ £ a tt£ -r -5 ©r£> s . 
[0 0 13] 

sxraMMfflisattt . »nxjs^<D^ffii £ * » 3 *st^ 
-*-*joxKAatsw*«*fcfc©-c*a. 

[ 0 0 1 4 ] X, C©^BJ©iS^2 tcffi£Xfl£NtKM 

[0015IX, C©£SBj©fS3£jg3 fcC&SXfl^SMiSHJ 
fflSSStt. MX^©7*ft<h**$£7-?<fcSKit,T: 
r*3!lDXR*»n»*<litft:fe©r*S. 

[0016]X, C©^©fS^54 fCfe&XfHMfiM 

r. flnxjs^j©^i5]<i:Air3«i«i*iJ:c>'^»3i*?r^n 
-enigtt-f * ©niftfit^gic^m-r * 5 tc 0 

/cfc©T<&3. 

(00171X. C©^BJ©|»^5 (C^SXfPta«*IJ 

xs^©*isii^# 3 zmm-tzt £ i>tcmi*mB$i-c 
&sa 3 ft 5 «ir*-e©B»*iS«c ts d r ^©tas 3 ft fc 

[ 0 0 1 8 ] X. C©^BJ©W^6 tcffiSXfHRffiiH 
ffl£Btt. HWKB5«:iH,»r. X^©St^> f-;f> 

fiax«© t f >j «t t>'<?j8iJxj|©gEKs©4>& < t i> t, > 

[ 0 0 1 9 ] X. C©«W©l»5liJI7 id$5If^*i| 
s2l4Srt${cjS0 r ^sbsSM 3 ft A: v- ^rtf 5 «fc 5 fc L 
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fc&©-C&£. 

[ 0 0 2 0 ] X. C ©SEBj?©ij}#JB8 Jc^£Xf1MS*S$lJ 
* ©m«SfiI£gK:ljnXJ52J ©#ft £ * S 3 "T £ fla 

xsyjj«B»£. jnxJ5^©^bt*«35>^ttix*©MS 
[002 UX. c©^w©s}*ffl9 imzjuwrniM 

f^Bijg'> - t > znn *©xf^«©s&fm<s§a> hm% 

[ 0 0 2 2 ] X. C©2EB§©fj|;fcJS 1 0 {C^SXf^«tfi 

[0 02 3IX, C©^©3»^ 1 1 {CflteXfHW* 

20 S<fc^5CL,fc4>©-C*-5„ 

[ 0 0 2 4 ] X> C©#£Bg©fjt-}<jg i 2 (C#.5Xm8tiS 

^-r^fc«)©a^^- Ksw^i^iB^^Sjis* 

«jmg-^ffi«fc «3 ^tt^ra^fc *) ©^JBUStr^fa©fiS/c^ 

Ks&fBMHiaaaaiJ <t . xms«©ais(^si* 6 iim* 

30 ©"C^S. 

[ o o 2 5 ] x. c.v>mn<Dm?m i 3tc^sxff^«E 

iEfii^^feig^LrtHtSL/XmsftE©^ 

- f */t«x*©s*fiigifc«@ig^aK:jt:c r-?-n 

iEx- ^fetssp^e>m^3 n^ffiiEfiKcs^c^rxffta 

40 [ 0 0 2 6 ] X. C ©^©ft^jf i 4 «cflS*XflP»K 

$uep^s«> it^i 3«c*$i»r. miEmamxomm 
c o o 2 7 : x. c ©^©ta^5 1 5 ic&ttwgm 

xffi««i-eii?T 3 n-r t, ^ fljx©«!g=SrJiB^tti^j -r 5 fia 
xft«Ett»i. xm^©tox©sstc-€-n-eft*frs 

L ?cffliEfii€:^-«>t9:S C T Ett O ttlX{±«IB«gl5^6 tB 

50 ^sn^Mxwa^jc^i&LfcffliEffi^m^TstiiET 1 



*ftfc©T*<b. 
- { 0 0 2 8 ] X. C©#£BJ©fit#Ji 1 6 iC&SXtf3S*8 

ttiarau. xf^#©iwi;**&^s*§^ffi*£jds-r 

o/£ ft.«XJi©&{igmo/$./ctt@ii£#g£^& i 

■r s^iEffi^fciss tets u xf£««©sM£<*i«: * 
r ^ft-rftSftsr *»jE«*a*-r -siiiE^- * iatta$ 

*HtMWcEtt 3 ftft.iSiE<Di©!gi&r *ff 5 fflJEr- * Jg 
tfWi. IfiEf'-frBttSjfefcHWSftaaijEfflJca^ 

t, >r xfMM*D»fi5*«i»r s ttfEMaw <fc *« ?t 

[0 02 91 X, C©#B©l»3l»9 1 7 CCff SXfHMfi 

g fc.«XR©&ffigfio/ * ft.tt@i!fc#g£^£Sc <b 

* saUEtffc^a&lwe l red L iflM«*©lWt4»K: fc 
W S -7 - * * fc KXJUXtiE i> {£S * ft: flKCifc D 

r *ft-rft*ti£-r 5 jfiEffi* sffiiE^- ^sattss 

«^S3© M J] (C J£ G r ME 7 s - * g BttflS K tatS 3 ft ft; « 
iEtt©»R*ff9*iiEf r -*M»r»£. lfjE7*-2ial£ 
35*. 6 tH^; 3 n Slf IEfiICCS^(,^-CXf^«(DlllfP€rSlJ 

©^-sa&ffMiaiaJi *«*ft. & ©t?& 

[0 03 0 ] 

Cfpffl] c<Dmmm>m 1 ccfctt&xmMtiHapstB 

©flnxs^a^tt, ^XJ^©;frfr<!:*f?3*«^-f 
[ 0 0 3 1 ] X. £©#&B8©|ji3fcJS2 {C*$W5Xf^»« 

$ij®*igoftixK^^^«. ®m.$.t. commie 

fPfflTSJnXS^©*|SjfcJ:0'^:#3^-r^^ hJl> 

C 0 0 3 2 ] X. C©fSBJ©fi!#JI3 Jcfctf aift** 
Sifiai^g©*DXS^«^gi5«. flnxg#©:£|6jfc 

# 3 * 7 - ? tglC^T*. 

[ 0 0 3 3 ] X. C©#SBJ3©fi!#lf 4 ec*w*xft«« 

$ij©iKg©»nxs^a^i5«. ±(**j«fcyaott**ti 
-eftigsfr-rs&*-*©mij£<B£g«:. ddi©]©^[Si 

£*£3£gt£iit,3l^Tr£. 

[ 0 0 3 4 ] X. C©^HJ©liS*«5 iCisVZJLfm&i 

•5i4fe^C > £»«BB8B-Ct*fcl3ft4g£*-?- 
©I2!$rt S «:£ 0 T =f>tbWl% 3 ft fta^STa^f 5 . 
C 0 0 3 5 ] X. {CfcWSXfWM 
tO&SffiO AftgfclVU:. f«*« 5 K 4b W 4 fl^©i§fa 
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£Xft©*rffl, f-/f>y. <?JBlJXA<h "7 -*,£©»?!? 

C 0 0 3 6 ] X. C©^Bj©IS^Bi7 KfcWSXfttatS 
HJS^acJnXJS^SlTriSBti. ft #31 5 JC *$W 5 m%<D 

m^zmnvw.&ftg.icfo o r ^#i8S3 n ft. v- * -c 

C 0 0 3 7 ] X. C©^BJ©I9#II8 (tfcttSXfP&IS 

tij®^a©s^i^osi5«. ±«rfc=fc^3no«i*-eft-e ! ft 
io ^^^^^-^©^fii^sjcstasft-sttxs^i© 
^btfc^6Mx*©Jss£tfc*irfs. 

C 0 0 3 8 ] X, CCD«WOI»*19 iC*JttSXfP®*S 

$u©iis©s&fPBiis^-^>^*{r<aigiJ«. s^«^o3 

ft 4 4 ^ibtSS 3 ft ft.»fP$iS-> - *r > ^ -r XfHBW* 
«rf^3*. «tE«8fr§|5{i. ab^5Sg?'>->!r>^5|ff*© 
XfHMSO«fH«l* e»flM)«»*«l**flR-r -5= 
[ 0 0 3 9 ] X. C ©#EBj©fii#Jg 1 0 CCfcWSXfPtS 

*JW S«)fl£5iS!'>-^ >X«r^m©aSfcit;UT^i5 
20 ttl.. 

[ o o 4 o ] x. ctDgmonim 1 1 (c^w^xfiEts 
v - z t iwi&wtmmmom 2 © 9 - ^ 

c 0 0 4 1 ] x> c©^Bj©ti#Ji 1 2 tcfcwsxfNs 
*ea»*- K«iff»^ii. 35ft««M*- K»ms^ 

[004211, C©^Bj©ff^ji 1 3 (c*jWSX{^ 
30 eftft^-^Mo/S/cBXRCS-tigJiL-^/^/tBH 

worn** «c*jw ^ 7 - ? $ ftijx^ffi^eas ft» 
0«fts«:rt; o r ■?■ ft -eft^jST -sffiiEffl* ta^r ■§ . 

[ 0 0 4 3 3 X. C ©^BjcDff^JS 1 4 tCte.W £Xf£» 

WEtf *»ixo«kk:»js b r.-s-ft-eftiatfc-r^ias-r 

c 0 0 4 4 ] x. c ©^B^oif^ 1 5 {cfcwsxfpta 
^*ijt8)^s©ttixft«ieisgc«. xfpats©flnx©sa 
40 'Sr^iambxf^M-c^fSftTc^jtinxcas^ii 
^m^jo. fflE^-^tetssPtt. xfE{8*8©ttix©ffig 
K:-eft-eft?ftc:Lft«iEiB*^fei$SLTfetSLJjnxf± 
«getta5*» 6 a^j 3 ft zmxvmmicttfc v tcrnta* 

I 0 0 4 5 ] X. C©^Bjc»fS*iI 1 65Cte^SXf^« 

sia^^ft^tDDrMiET 1 - ^fasa{cietgi3 ftft^ 

[ 0 0 4 6 ] X. COmftOm #JI 1 7SC*sW5Xf^SI 
50 «SH^B0»£*l£«|!tt> Jg^fiIi/iSa5-C4^3ft4 
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[0 04 7] 

-f 0 1 BccD^w©«i« i KfewaxfrnfeSfw® 

gEg©«*IISfiiJi!c£;K-f 0. I2«@l {CtettSB®*^ 
gPtD^^TTTf 0. 03tt02£:teW£iIi®it7f;3i5©X 

[0 04 8 ] 0&C*it,»T, 3 1«7-^> 3 2BC©7 
-*3 1 £MI-T£ft:it>©IJi. 3 3BCfflIft324 
Wttr* 3 4 ttX* 3 2 
-^;U3 3 iOIB»c^*EStiS*-fe>*"C. h 
U > i? ^ifi^^-a-C 3 WoGHDJUfimev # S J: 
SfcfcoTt,**. 3 5(i*-fe>^3 4TfJtJnfcM 
&£tc. >7-^ 3 1 ill:3 2 i©P^{C**5aiS* 

as. 3 6 itmrnm^^ 3 7uc cmm&mws 6 ©sir 

ffilcMf&SlnZWM. 3 7 a«iiiE3 7 ic^TnSftfcy 
— ^jSjf^. 3 7 b«jB®3 7fcf|^3ftfcXAffiHfc. 3 

7 c ii[®ffi3 7 fc^Sftte;^^ h;Ui!His. 3 8 tt^ 

[ o o 4 9 ] Aic. ±e©j: 5 tc^sn/cuss^ i «c 

©•^sflitcswiTs. g-f. *-^U-^*SA^*-3 

8 4^1^^ h;U*?n*- F*jW?r 3<fc. 02 
(c^-r<fc^(c. HM^^SP3 6 ©HE® 3 llc\zy-5>m 
^3 7 a. XMB«3 7 bfciCttKC* t»'UDfll3 7 c 
#s*^3ti3o ^T?. 7-^3 l#@3fc|gS&;*ti. X 
S3 2#»ttf--^;U3 3fc*oTiJr2©ti^«£3 

ns«t»nx*jra^$n4. 

[o 05 o] -e^-r-Sxt. 7-$>3 1 £1*3 2 £©R8 

©mfUi-st**^* h;Ht»»3 5 fcfc^rtt:. 

rtWrt/c^i'f-il'B. 03(OTtJ:5K. 
i®«3 7 a iHI^©X*3 Ztcmmis-C&WllrZJLMm 

m7bt<D%immft?>. swims tut 

h;UH&3 7 c#a^;*ft. Cft6©XftBj&3 

7bfci^i' h;na«3 7 c«B#^s"j^^ffrsjbn 
XttStc^-p-r^tLa^ft*. ft**. Hffi3 7_h© 
7-*BHSl3 7afcJ:oa:jlSH£3 7 b». ±{4:n>h 

*J<t tflflESWteifrfE ?^^n^7 A ©ft f B£ i tc 
*^U-*jW<*©JE>tt£A;frr-*SJ:5 
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[ 0 0 5 n c<z>£ 9 &c±fesy&fll 1 ic«tn«, gj®* 

ing(5 3 6 ©SM 3 7 ?C . 7-?i«3 7a, X*i®#3 
7 b *s J: 2r< ^ h ;uili£t 3 7c*. floittl8©9tf ttc 

3 7 ±#> e.ia«^w:5gs!-c s fc*. mitt*© * * ? 

[0 0 5 2 ] H&BI2. 0 4«C©^BJ©HSS^i2tC*j 
0 5 «0 4 fc^TBSS?^g&©1*JiX£7j*T0, 0 6 «0 
*«. 0{Cfcur. 3 9ttXfmM©WE**B*-*-*» 

^*£jg(s?t&2rrs!B«tt£dias. 4 0 a. 40 

b. 4 0 c ttttK/IIAimn*. 4 l a. 4 1b. 4 1 

c«i&jfs$ij®ia5-c&£„ 

[0 05 3] 4 2ati7-?3 1 €r@lsS ^^3EW4 3 
a £fg®j-t €>/ci*©X#^e- 5? . 4 2b«X*^S63 

*sx*mas»)* (feiTxitiisrr) 43 b*wttrs 

20 fc»©X**fc-*, 4 2 cttX**»«($*4Z3?neiiS 

ott oar z in 43 c£igi&-rsfca&©ztt j fc 

4 4 a. 4 4 b. 4 4 c «»DXB${C#*-^4 2 

a. 4 2b. 42c fciJfcftSS&fcfrfc. #MXB#{c?jfcft 
SSiife (lilTMS^ijgifti-r) *^gtO. MXic^Jc 

jw> $ ft s ®js©ii * ta^f r z, wsmmftrnw, a 5 « 

SI8I!f)«^lttaJ4 4a. 44b. 44c ©tti27K:S-3 

;Uff-3¥SP. 3 7 dtt^j-^^ h;U©^lSj?:^-r/cfe©MS 
3 7 eWC©MS«3 7 d±«C*'<i» YMtfm&A 
30 5TSa?ti5^'[S]*jJ:a f A#$t?^$ft.S^^ ; 5' h 

[0054] ;a«c. ±ie©<t -5 cc«tegsn/cHtewi2 (c 
<m&*mK.tm-tz. jg<%ffi&Eaj3 9*>6f§ 

^•*s^tH &ftg/it&$«g|34 0 a . 4 0 

b. 4 0 c*Jj:C f S^$IJtaig|54 la. 4 1b. 4 1c 
£/|-LT, XI4- : &-^42a. X«6*-f 4 2 b *J<fcOf 
Ztt*-*42 c^lgftSft. =E#4 3a^leIKbrc7 
-^3 1 5r|5]$K3-tf Sii^tc. XI44.3 btsi^Z* 

40 4 3 c&M&LxxMtZmmoiiLmic&ibz-emxwm 
^Sft*. 

[0 05 5] C©B$. ft]X«XI*4 3 a©[513gS».WC*f 
Lr7j<^(6]7JP6ffftft-5/cae). SnX*©5Ea[^r-*4 
2 a. Xfti-$4 2 bJBj:yZ»*-^4 2 cfCtt, 
^HOttf^B* <#HJDX*fW) «Ctb-<-r. Y^fSj. x^- 

[Sifccfc^z^rsi©^]^^^^^ h^^*i-€-ft-eftfin 

t>5. C©/c*. £it-^4 2a, Xtt*-^4 2b 
±J<fct>'Z$H:-£4 2 ctC(J. C©J0X(C<t SmjiS:^ 

msbm&ttcixms titcmwifti&ti 

50 [0 05 6] 05 5C^r^^^ f-;U3 7 e«. 06 



u 

IcmTZIiC. X. Y, Z^IS)©M»F.. F y . F« 

F Y . F t «. •en-?<aX«4 3b, 3E8|4 3 a*J«fcC>'Z 

tli £(,> -5 C i5J^{CS^L»^<!: C -5. 
[0 05 7] Ufc^-^r. £IB9fr®ft:9-fatSB4 4 a. 4 
4b, 4 4CC«, ^fe^MXttf^K.iJg&S.*-* 

*-f42a. XH*4 2b*$J:O f Zltt-fc-*4 2 c.Cijg 

h 4 5 r.ttJIW£«:*Jl* £2j©&/i&3-F . . 

F». ( 1) . (2). (3)«CJ:o-C* 

26. C©ifeil{CS-3l>TBi3nI?;ngB3 6©iSffi3 7±«c 
h;l«£3 7 e^Stii. 

[0 05 8 ] -§rt£t>1z>. 

F,= i, • T, • n, ( 1 ) 

F v = i. • T./Y <2) 

F,= i, • T, • n, (3) 

<IU i,, i., i,ti^ti^tlX#*-$4 2 b. i 
«HE:-£4 2a. Z«H&-£4 2 c Z^tl-ZtltiLtiZm 

momaft, t,. t„, T,}j-en-enx«f^-3'4 2 

b. £i*-*42a, Zlit-*4 2c©§h;^S 
gfc. n„, n,W-en-enxl64 3 b. Zi4 3cCQi3 

a. YW7^-^©#Sf*6= 

[0 05 9] COJ:^ {C±I5HJS^J2 ,cj:ntf. ti^<t> 
Ml/3 7 e§W5I^3 7d±<D'<i' h^il/TSI 

^J<OflMR*«Jlt««:«B'C*S3lfc«> % flnitttt© 
7Jnx<P©^;i;©#UI. SDI*fr<D«iESfc:+ 
#&$»m#if#6*lS. X. ^y<* Ml/ 3 7 e©^K#F 
„. F y . F.*. ^?hX»4 3b. iM4 3a, Z 
144 3 cOMX*CD^P^{CJ:5SSaiij!|Q^*»63jt«f)5 

<fc5cco-ct,>s©r. ±ie3; ( 1 ) . (2), (3)r 

[0 06 0] jfeffcM3 . ±ISHJg{5tJ2 (C«t*a^ 

^is^k o ,»t taw l tc& , Fi—mmAftfctc mm l tc 

- 7 7 4 0 4#(OTStl51iS7 4-YV*V 

fflor&iK. ±tesi^2©ig^<i:i^fi|{c^ ( i ) . 

(2) . (3) .c<tSfflm^lt#-C , ^»-< ; ? h;l/£3fcs>>.5 

c£#r£s, 

[0 06 1] HiSfff4. ±fBSHSsWJ]!^«:J: 

U7Hi> K 5;bS0X.c*$c>r^^ f-;t/fbn£ 
ffofc{BJ£;r.TI2T&9. 12$. 3 7 f «XR£ It© 
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X> FS;HH>&. 3 7 g«9-*Sj{Sl. 3 7h«^d7 
HI/BMfcT**. 

[0 06 2 ] COJr^fC. f)i«7->r.>^>^Kj: 
& 5 - •>> > yjJOXKfctt-S;*;^ ? h JUjgt 3 7 h ©??^ 
*>. ^->y*>*Tttd>ft< £*>X. Y. Z#fa© 
» 9 *fc«t>. ±iSSg&ffl3 £|II««:MX4>© 

[0 0 6 3 ] XJS095. X. x> F5;l/3?©«fc5.0igSfc 
©?J€:}#oX^*!Hlg3l*r?f ^ftlX-Ci*. XR©S]|fc 
ftStc J: K) XR*» fcjafcZJ £ 7 - * £ OSftfe&O&a* 
mtTZtctb. jj^f Ml>©:frfa}iiE^&ttSJB$-efe. 

^.itTZ. 0/c*s-5-C. C©^jg&f f bmk 

[oo64] mmme . iMsmkws-canitvM 
t jLm<D3}$i<Dm<D®wm t $> * i > « f ©^^© 

1 fScoMiS&K: BOB l f -f 5 > ^"r^j^ Fju 
3?^T£J;5tCL-C*>. ±ISj|ifiW5©Ji^£|5l^.c. 

cooes] mm.mi . ±E«m«K*5i>-caw 

[0 06 6 ] Hlifll8 . X, ±i2S*ft«K*5C>r«. 
Lfc^©-^yt7c©^^c4 h-il'^ ?:-€■©* i; 1 rxDWMIC 

v'u -y h L5tfc©-c*->Tfcckt>. -e-or. C©J:5^ 
o te jajcffl^ <t •? mm t % z> . 

[0 067 ] mMWQ. S8«C©^on^g4c fc 
traX*,C*$W5Xa©5f«. ?-ytf>y, Ili?-^ 

£ ©ii3tflnxgatei$« ^©«3^. JDX*© tr C >J £ C > 

fcSrt«<s*j =t c^x *©g«a©ttfig«:i2ai-r 5 anxtt 
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[0 06 8 ] feTF, flnitKft«;£gfS4 6-cftt>tiz&vt 
DSi. <aBiJ;>J«*t< SCOTS' b ^oy^^mt-t 

•5. c©^{ta^A»ra*i-c*-5.fc*. «&i$hibh 

[0 0 6 9 ] X. XJ|©StS#£D&<!:. ^a^Ail 

m>ftftl,>i££-#&£. CCct 5 {illicit 
^tUBU^ 9 h ./HOW $ < ft f? , $ fc , ?J5fe(D * f > 
^©£5 CcS^t^a^r ji^<DJnx*ifft>n5tB^«: 

m&&mtiz<o-c. tne.^n-etifl&nt-cx*©*? 

[0 07 0 ] X. te';*s4D5i, WMX^Z bMt 

m&mm < & o . * h ;u©x# § *> «fc cf^tc 

■rsciicko-chrtfy^s^iL-ia^-rs. X. trtfiJ 
*^?h;u©X#£fc£tf^nKXS 

Vim? Z c t {c <fc -7 t tr tr y £2gtg o tfcfrT S c £ «J 
[007 DX XJi<!: v-zomigMx.ffltemMo 

Z> . 0 /c*i o r . If > 7' y > f B$ffflS©^BIJ^ * h ;P 
©X*$*/d*:frfa#X*<^bU*:»£\ CiitcJ:') 
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t». XfP«S«^^(cf?±-riC<i:*sr#.2,„ 
[0 072] fSJSflf 1 0 . ±ieHJ6^l9 r«, s 

9«C^-rct^{C, OS® 3 ^iS® 3 7a, XAil 

&3 7 b*»J:e«J"<* hJU3S<fe3 7 c iitK. BB3 

i^i*3Scc n-e nis o r ^ w© v - ^ t55|9:5c 3 tx r ^ 

10 ©gs©rt^*^tc^-r4c«i:*^#. ®^^Ff« 

[0073] i^iswi i i . ±ie*MW i o -ctt. & 
t«i.®©s.iaa7K*^»g3E s n fc!|$w©-r- ^ r s^-r 

tcJLMM®.3 7 b$>imttl^9 hJl/HMR3 7 c©fe£ 
-S . -tf S^e, iBffi 3 7 ±-C8U£ Wtc-S^ai* 

±ta»6S0fl i o ©i§£ t i^«©%&s*ii-r icitst^ 

20 [0 0 74] jtS&fll 12. HI 1 0 ttC<D&BB<Dmfeffl 1 

2{c*jw^xf^««*iraiiiia©fi)iiefli^j&^-rp'a >7 
m-c$>^>. 0<cfc^-c. 4 7«^lDx©s^l^f*f^3^L/•c7• 

P^^A, 4 8 WC©7'P^-7A4 7{CS-^(,^rSllll© 
»f1^ffi££>jSc L- ffi^rT ««^i£JSSat. 4 9 « C © 

*ttffs-»jni*»f • ito 5 0 « 

©a&fEisisii>-^>^$ijsigp5 1 ©«jmi<^i, sm- 

iM 5 fifg«r3P4 9 *> 6 ©BftmjNS t *Hc. ««^X^ 

©»«s^-t- ; > j &JESLrflnx*cf±-r-5^. flox©/c* 

[0 07 5] ^Xfc, ±IS© J; -5 {cfgfiSSnfcHJfe^ 1 2 

■r. }&^ffiSfejsssB4 8ryoi/7A4 7^^gRt-. 

40 ^-^^•©a6mi<^fifi5:^Urtll^jT-5». 'XC^-C. £ 
H • 5HDf6fgSfrgi54 9-C5*fg<^fi^Sa34 8^6£b^?3 

4. — s^^dsu 5 0 -cfi^fi - m^mmsiAQ 
©•t-^sija^sjc. anxsww©it?s\ -r^fc^, « 
3^. x*m&*:. xjyg£. fcrfcru^©^*ii^-r 
-5. 

C 0 0 7 6 ] or. ^©igm. g?£fc*ns&5 org 

^t^D 3 n 5 i , ss«i*oaj 5 0 wk§m2£j$M 4 8 
so ^s©«sik:0ct. xmmmz&ftiLtc 
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{ 0 0 7 7 ] X. H«t£*0SS5 0 -CttmaZtltcgKiMH 

S£f3J8ra55 2T«, ■frf13lffl8t'--*-:/*W»a55 1 ©S6 
fNM^XW • ^9ttigtt§|54 9 #»6©til$8<fc£Stt: v 

mm^xM<ommm^^amL. anx*^?-*^. 
[0078] ;&«:, nfmB.t'—iri'Xwm»5 i 

0MMH***WH»5 2 ©ttft** S 1 1 1 2 «: 

*->*IWaWB5 lKJ;'9l(i^5gig->--}r>x*iggJ& 

{ 0 0 7 9 ] &C>-C. x>3-^fxyj (x-r^z/S 

rS&fffilI2i>-^>X?r*?TT5 < , 1 ;"0UXjg9 

v^s,) *fft>. ^^^©afrf^stts-rs. 

[0 08 0] -SiSlifigOSirtWx-? d7 (^^-^' 

S s ) ©M^. S,t©^K,i^©g£t,>*3MlL.T 
©W«*. ibmg^ffiKMTSftaisS©:**;*, fccfc 

lie o < & items, mMLtcmma.it 
&&mt<Dg.itfHc£*)mmv& z>. x. s&f£©$fjfEfii 

— 5r>x£l<*7-r-5. 

[0 08 1 ] fei±l5iWl//ci>n-^^x * (X-f-., 
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y's,) . i^if)?x»^ (^f-^s,) 
5£sBT#S. ^cc. S9*A£mtfMm.^©J:5fc 
«ttfp©»^©4ac?)!&(,>««%jg«rs„ -ecr, m 
s ls ) £fr-5. 

[0 0 8 2] £«gilS£98W^x ,J (Xf^S„) 

©*§*> SS©*^«:w:^S©K^>£i?fffiLTJjiJxtt 

[0 08 3] x », * (Xt-^7'S 13 ) ©M 

*. ^©^fciJMSos-^c^ifffiL.-cttnuifp^ 
ojti **9»f ( ^ 7- v ■? s , ) L/ . jnxHjti i mm 
ztxtcm-siz. M^©e^c^e>a&fp©*UKffl*i9^ 
U^-^s,,) -r^»„ fit, flnxpjs&i^ji&fsti/c 

>^^7T5. ifilftfp^xy^ (Xt^'S 

i,) ©^iE^iflW^nSi. Xf^S,r7>a 

i.) Si* XRft$©^x-^5' (^f^S„) 

[ o o 8 4 ] u-c. x**s^-c*n«x^*3^ 

7- ?&a*J J:^ 1 ? - ^^>&^is!>g^3 tlfc#flg{C «fc 

^ -y ^ s , . r sg^r * it jE^x^fc «t o ^towefe s 

[0 085 ] fSUHUO^x (Xf5^S„) ©M 

^>X^^7lTS. -73, iE«tt8Dl3&sr *te»#». 
S6^tiS^-^>X?&*?7L,rii^©JDX{caiB (Xt- 

-^s,,) -rs. -eLTc©miB(csgL/r«, ttmus 



I 



17 

[0 08 6] C©«fc5K:±fSSi5Sflll 2{CctW iOX 
*tCS?it#t£*nSft£ tifrmSISi'- J: D*8«< 

Hi ts^cc { jgs©fi^i » tc jt. o x*h^inW'E<Dm&. 
<B£ig!Su c©MiEffi©*£;*«:j&D-rflnxag£® 
TstHsiBT-s^tcu-cu*©-?. masis«{c^s 
©*& a a D*2£fe;*t!-*c<bfc&<. x. saafciiSTfl] 

X* 4»Jt £ tfT £<ST S i* 51? 4 1. »o tc C t i> E* 
±<*ft£. 

[0 08 7] SdfcM 1 3 . ±IS^0iJ 1 2 t?tt. 

Xft««OJllXOBWr«£fer SBMBtt©* 5£T©fl| 

ft*ii£©«s&cfc; o T«&©t&ratis^- 

lt m i 3 «x*ss*^DLfcti^cDaw^fii 

^-^^©^TnT^n-Sr*.*.. ISS 

ft5£. X^X-7^ (Xfjr/S,,) J^Tfrft, X* 

Ifi-^ (^-r ^ys,,) ^tforx^iE^-r*-?. 

[0 08 8 ]X**5iEmT*5Ci^iii2$n-5i, y 
-*{4Sfc«fctf7-^tt£^»t^;*ftfc^JiaK<£9 

f-^^S,,) £mw-*#jESr*5<!:FSfg;*ft5 

£. xffaitttcfflSStifcaw^Ey-^^fflti-r, x 
f y s s , rffiis-c # fciES&x^c <fc o ^«>tS:S 3 ft 
^IBrtSOSiIO^x Uf^S„) *fT<r\ IE 

[0 08 9 ] SOlUO^x (^t-^7'S 3 ,) ©*£ 
*» IES£JjnX#-e#/cJg^S;t. SOTMgi-'-^** 

^TLTii^oDftixtcaie (^?-^s„) u 

£^*<E>ft5fc«\ 01 1 (C^L;fc:£<^ / eFit2->-*■ 
>;Ut^^T (^f^S,,) L-Cffe©^?©?* » 

c £ . ?■ x v -9imtt 6 o'&c£«i4©rsj±=&0 •*> 
[0090] msm 14. x. ±iesius«»i 12.13 

•Cti. SLiUO^x » *£tT5fc&©t^FgfSfl3'7-i' 
a 1 4«CCD^W©H«fiWl 4 
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{Cfc^5Xfm«(D^g|JCD«Jfi£*^-ri4«iaT*0. 0 
frW 6ft fcXH:. 5 5B7-J', 5 6 ttaSflDX^K: {J 

mn<omi tc 6 «c ot^f (ess $ ft#»> °rti^ 7-* 

a. 57(iCC7-{'fi5 6 9 6 ftfct&flStlg 

ffiy-^-csMSftrt,*-*,. 

[0 09 1 ] StL-gUO^x yiWrMfe. jEMW — 
9 5 5«£^fcftg{c^S!)LT^iS;*-t* 3tfC"7-4»# 
5 6 4^t&$^-Citl^6g^ffl7-f 5 7 ^stLgliOHtf 

K0iW»3Jfetfl». JDX+KfcW <4S 
tSfB^fr^^T^ft/ci^inXB^©^- * titShr £ C 
iiCiO. X<1MSS1sS©iE?a, S*©WJt*fT5. C©£ 

9«cjjE*itw 1 4&c<fcft«r. nvmmBmc?-?5 
i*L'HiJ i 3(c^ra* s *^6-r. v^-cte&m&Dm 

[0 09 2] 15. 015 izcozmcomMW 1 
5(c*jW5Xf^««ftlJtaSIS(DSlBS^fiS?r7Kf ^ V 

0«:*jt,iT. 5 siijnxcDSftfp^fHauifc^ 

n^7A, 5 QBCOya^AS 8€rS«Cjl^- F 

©ttmi^££j£T.*>a?f?*- Fff^a&sff. 6 o 

fflr z> mmxtmrnm. 6 2 « c ©«i£t«a 
•r 5 ^fflisj^gp. 6 3«c om^mmiRffl e 2 -catR 

[0 09 3] ^CC. ±IB© =t 5 (ClSfSSnfcHJg^ 1 5 

r. a^*- FJi^-fii^SRs 9 t^t-p 5 8 * 

^sjc. as*- FMfRgesj: 0 ^tt^iaafc 0 
oas^Mxas^fiTJ-srta^gft/cma*- f» 

6 l-Cti^ffif^ftr^SXf^^Slgt^SL^^JKTL/ 
a^*- F«W«*«ifllS*- F»fHg*|I©<!f 

[0094] c©c>rft©*- h'<D$)m%<&ii%&mT 

-<#*>©«»r(J. M^fifr/c^^n^^Af^rX^ 

m&zmitsnzm-s. »nx*{css^»3ft«ia^ 
»jj«>r)!inxwf^ft5t&^^{i©a*- F*&mi<^ii© 
*^jsei? 3ft5. c©^^^^ r a€«aa*ij»rgi5 6 1 r 

t,»Tft©*- F©S6m§^ffl?r^ffl1-5d^s^6ft5 
<t. ^fiCURSPe 2-C«t©&££S{c»fli*!<fHi£ 
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c comm.* titcibftm<%mic& -> r#«i*a6fe;* trtox 

ZmrTZ. C©<fc5K:±fEflJ&0?l 5K:«J:ftB. 9ft 

^ftSft#fS£OTi,>Si&£K:B. S3t*- FJr«3B»J 
A B M 0 )Ig«>flnXiIg£ffiT 3 - F -eilSg 

[009 5] jlifctff 1 6. ft*s. ifEHSStfl 1 5 "CB« 

fi*-FJi^ift^£Si56o*Ji^r. 

$mm i 5 R«KDj»ii«wf urn* c t mm 

&J:5fcft£. 

[0096] mmw 17.x. mz.it ±sssmn 1 2 tc 
mi 5©*i^£Ha©ja**js»u»scii*<iji»©c 

[0 09 7] Hifcfll 18. 016 i*C<DBW<DmMm 1 

m, m nam i e tasv&njE?- *Ett$cceft3 
tittWlEmi7fk?m-e&Z><, BKcbi>-r. 6 4Bfi<&fil 
#&£8B. 6 5B$fJSJg|5. 6 6B$fJSJ*f&4LT©Xft® 
«. 6 7BC©Xf1^«6 eJC^tfWfcftfc 1 ?-** 

- d >BB£*>/"« y^j-i/j ©JbfEg-fiigKl-ett-e 
n*f!60rK£Shte«iEfi*S«L/ . 'XffflW 6 6 © 

[0 0 9 8] 5fc(C. ±12© J: 5 ft fclUSfll 1 8 

(C*JW5Xm»«^®I^g©ttff*0 1 8 *jJ:tfH 1 9 

6 7 B0 1 8 fCTnf <fc 5 (CfWffiJ#BIte jnixh. Ifls« 

(x. y> ©a^ Uf-^s (l ) *m>. m&mift 

<X. Y) CCfcW4JiE&©ffiiEffi CF, (x. 
y) . F v (x. y) ) 4. A, d»-5 „ i/^cDliiEffl 
CB. (x. y) . B, (x. y) ] 4£. ^a&ISStr 
EttLJtH17 (A) . (B) *>6*»(Xf^ 

s w ) r. -?-©fi*$ijtaia36 5«cjB^a^ (^f 

[0 09 9] — ^ *fj®gf56 5 r«0 1 9 (CTrtTJ^tC 
*<JfflJ*sra^ 3 ft S £ , Jg^iBS^SB 64*6 ©lbftf§<& 
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ffc«*S6 6©!&ft*§lJ®rSftW-C*-5>*s. IfiET 1 -^ 

lettas 6 7 a> 6 )«^a^7 s ft *g&4 /< ? * ^ v -> ^ © 

MEfil^A^ Uf7 7 - S„) T-54. C©ffjE<H£7c 

^©m&^-i 5=7 v is*. ©ffi«:-eft-?fta#^x. ( x 

t-^^S si> S,,) r. MiEfil*i«i:o-fi[g1«iEfii 
4 UXflMat&6 6©S)^$)J®-rS. 
[0 10 0] C©<t-5JC±iej|JS^Il 5J<:J:ftB. ffliE 
^-iffettgUe 7CC. Xft:|StS6 eKBROttWeftfc 1 ? 

-^$/tBXR©§(4g$/c«@e^S{c. ^-ft-eftjfc 

10 etc if -a isffi&pj* 5 *7r>a ©*tIE{B£feti 0 r 
. c ©MiEfistc «t: o sbfm^SK-e-ft-eft^it, ufcs 

m^lc J: o r £ D 4 iiiEffiJfSEtggSfJcSJIE $ ft £ c 4 
ft < . iEttfcttfEWfflb&s-C ^ * J: ^ fC ft s . 

co'i o i ] mmmi 9. ft*j, ^-a>0^^^y>!7 
^ s> ->^. (i, ^w©iai6^(S]*ise-r s^tcA* < asb 

b> P^fSj©@?g*^ft-ri^raBafe$oaifrL/ftt^ 
©r. 02 0©7n-H{C7KTJ:^(c, S19©7P- 

20 |6l3!)iS^Lfc*S*.©*iJ»f Uf^S„) K« 
Lft:B${c©*jyr©S^-f » „~ s (3 zmzf-?z> J: 
^(c LX t>M.< , ±IBHS6M 1 8 £|5l*i©$&**^t--5> 

c 4 «^7i&©c 4. flrafttfiim<t3 ft s 4 u 

6ft^„ 

[0102] ^JSW 2 0 . ft*s, ±ie5IJSW 1 8 re*. 
ISJg^vc? ^5 !»^»©?tiEffi*. mi 7 (A) . 

( B ) icmtJ: 5«:ttf^©M«*WBS©EiSK:^S!IL'-r 
^•©^■C©ffi4L/Tl^*s. ■£<Dmm<Dffi.ZWi7Z?Z 
cfc 5 (c-T ft B. ^©^<b j^T?l«iE«3WftaHcXf fc^" -5 
.30 C4*>ft<ft«3. aat)6*ftMiE»«SP*JRltt<cftS. 

[0103] mmw2 i. i2 i io.c<D$m<DmMm2 

1 tcfcW 5X^^*fJ^g©ilBS^«-^-r u» f 
0-C2,So HJCfcC^r. }g^ffl^g|56 4. SfJ©SC6 5 

fcjc^xfpflttse 6 b. ia i 6 icm-rmmm i 8 cc*>-w 
SARaftorish-twft^^TittWiWr-s. 6 8 

B^&mB&ttttttasT^S-^A. ^M^4C^«i: 
■5 {cMT©f*jS«:^ (^T ftfc - a 
» >7> ^>*©MiEfiS?:fettO. Hff 3ft-S*X©F*g^ 
«ctEDfcMiEffi€:tfi*-r*ffliEr-^fetegP. 6 9 BH 

40 ?f ft£rtnx©F*p§£g*n u rui^ffliE^- ^te^gp 6 
8 -tti^T s»xttSfatgge-c* 

[0 1 0 4] ±ie©cfc^{c^3ftfcHSSM2 ltcift 
B. JiiE'r-*getgSi36 8«:*$t»r. Xf^*S6 6CcgS{ 
K) m-ihtitt r> - ^-?>x^©Sffigi ytBBKHBEKit 

cxmt?z>mx.kt z-u ymmv* v t> ^ v * ©s 
fig^AiBiuisftacc-eft-eft^ufcffiiEii^. »dx 

©F*3SS«C|fi3EL/rietgLT*J#. fiDXf±aietgg|56 9 
-C&-gfcj3ft&ffl<*ftT < iJDDX©rt§{Cj£CfcffliE 
fit*. m^$ifiSig86 5«:tU^-r5J:5fCL/rcj5©-c.. 
50 *nXF*3§{Ci3S§ftic4ft<iE5ift$lJtai*ipJft6«:^ 
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<£>. 

c o i o 5 ] m&&2 2. tote. ±Mzm&m2 i r«. 
ffliE^-ifietsaje 8 6 

Dft:ffliE<a^«!)59:Sl,rfetf.TSJ:^«:b-c4>a< . 

[0106] n*gf(2 3. jl ±.ii&mmm-c&, n 
[0107] H3SM2 4 . -Liasnssed-ctt. t^is 

[0 1 0 8 ] HJS0I2 5. 02 2«C<D#6BJI<Di©g092 

m-c&*>. miosis. 02 i icTjk-rms&M 2 -5 

tt0 2 3 iC 7 P -T*Cf «fc 5 CCffiSSL^-CODSiJSK:^^ 
SW^ffl€r^UrtH^lTSJg^ffl^a5. 7 1IJC 
<Di%&mmm.3tfP 6 <DM&*g^(C J: 9 . 0 2 4 iC 7 n - 

a ^Jg&OffiSrifctf). C<D<S£*f lE^- *f5tst§B6 8 (C 

[0109] 02 3«:^-TJ:5«:. Jg^fii^gq 
7 0 (X.,„. Y..J . &7£ (X..,. 

Y„.„ ) *$J:^tS (AX. AY) £ffiIE-r-*M$r 
SU7 12»6A# (Xf^T'S,,) u 6»&£jfift?xtft 
*J<fctfYfil|«:*fLrg(/hR (*5mm) «SMg^*#x. 
£ (Xtt-^S,,) iifcK, MiE^-^MffSP? 1 

laiKHtej^ (x.,„) *>e>te7.£ (x..,) tcfijs-rss 

tLZ> Uf^S,,) . Y^ftCCIJJte.'S. (Y 

.,„) *6«7^ (y..,) tcidit-r**-c. *awe* 

[0 110] — rfiEf 1 -* M$f§fl7 

^r^cc. f§<&fia^§57 oA^oadspg^cD 
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%«3£ (Xf-^S..) TStifcfC. £$CBX9fT 
txi>m<D^iPh^v fvyisz-ZiMn (XT V7'S, 7 ) 

LT. Jg<#ffl^g|J7 0*^©S'I^7Ji^*lJ!ii2 (X 
r-v7'S, 9 ) ZtlZtmfeifeTTZ. 
[0111] CCD<fc^{C±IBH*£^J2 5fCj:n«, Xf£ 

7 1 CCAC t©«ff*CC*»W*«ai3&S(5r>«i*5j:Cf^ 

awe, c©ffi*.»ijEf r -5tiatt 

»6 8{Cl«*EtlS*«CiCC«tO. «£**-*©Ktr 

*f¥ 9 J: 5tc on >s<Dr. xfPta«<Dtgtg3n53K^ 
b r 6 WciEIl&ttfRNire Htf T £ c £ #T # 

[0112] mMW2 6 . ±ISHSS^2 5 

ffliEfil^^S^c 1 [ElcDRSSbKJ; fp^tf -T S J: 5 Cc 
L-cmUfi, SSil^f l/T¥i&4 i J J: ^ KTntf . 

[0113] 7. X, ±i£j|ife^J2 5"C«. ffi 

[0114] *JfeM2 8.025 tet<D§m<DmMW2 

8 fCfcW4Xf^«|iS©l8l^lao«lBI««jR*7nr7'n „ 

0-c*<b o 0«:*jt,^r. 02 2{c^-rH5S6»I2 5«:*iW 

2 ttf g^ffl^gp 7 0 S *a S Jg^ffl <!: > XmSSt 

6 6<bSjjfm*Ji*>6Xf^««6 6<DSb^^^^tb 

[0 115] C(D<fc5{c±fei!iS0<l2 8tcj:n{f. Wft 

7 2 rxraats 6 6 omftwMz&m o . c 

^?*IS^3n/cfii*axii. tiIEf : -^MS^7 
i KffliE^-^iSgf^^tr. ±ien^fiai2 5-csJiH^ 
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c o 1 1 6 ] mtm 2 9 . jwb, mmmm 2 8 -c«. 
xfas« 6 6 <Dmftmmim&<Dmz&x. 4 tmm^- 

«. T<'ftffliIEfI©Mfr£IIS6U X. K£tfK£ffl« 
?£4 «#r L TIffl8« 6 6 ©^£#±4 b» -5 J: >> t£-fj 

t r>x k±Mmmm2 s t.mm<D®i&*§m? 4 c 

[0117] 

WW!©**] «_h©<J: 5 «C. C©»H©»3»ilK:J; 

aj£«tx.fc©-e. toX©tt«*«XW«cSa«cSH«-S 
c 4 ^ffi&xfHMMWsaES&ft-*-* ca<rt 
4. 

[0 1 1 8] X. CCD»W<OIB3»H2CCj:n«. $J8U.£ 
J^©tfc^aj^Jc£»K:B^aciaJnJJB 

[oii9]x. c©^Bj©i*3}?^3{c«f:n«. jnxs 
#©#1* 4 s * 7 - * 4 * (ca^-r -s mxmjmnk 

g|S£ffix.fc©-C. fflX©tflB£ttftftf<:gatcMftrs 

4. 

t 0 1 2 0 ] X. C©»W<0||*14 fcjrfttf. |R^9 
1 «:t>Oi«*3S3<OC>m*>«:fcWSJnxJS^o*lSl4 

#©Safcffiteg^T#fflT4J:5fcLfc©-C. MX© 
t^£8ljltft<<:ga<CBKr* C 4# nJttr** c 4 B 

4 C 4 *^tt&XfHMMffl8£K«&tt'r 4 C 4 #T £ 

4. 

[0 1 2 1] X. C©*W©»3#»5«c«fcfttf. XAM9I 
*S©S^«r*l*0-r5Sa«ftlSP4 > *nXS^©*[6j4A 

tttrs^«7n5P4*{i^.ft:©-c. il u -cflnx<|i© 
»*©rts*s««:Baw 4 c 4 imtbtcxfimmim 
smzm&r 4 c 4 4. 
[ o i 2 2 ] x. cozmommse (cintf. m^qr 

huxju 7 - * 4 ©a^flnxgg>&^«^©aB5i. »nx* 
©et y*j;cFttllliJ*©j«€«©iJ>&< 4 4(,»-r*;a> 

— 3«rH«Ctf^ «t^KLfc©r, tBjt^ilL-CftJXfp© 

ttM9PStB£Sft? 4 c 4 *r * 4. 
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[ 0 1 2 3 ] X. C©*H©183»I7 fc=fcn«, ffcfcJS 

X*©**©#M*aw?£4g»«:ffllw-£ C 4**oJtgfr 
XfHW*Mfi«B*a«TSC 4asr*S. 
C 0 1 2 4 ] X. C©#SBj|©ijj3fcJB8 ft £f»*j 

flnXS>7©^|Sl 4*# ;* **WHT 4filJXS2>#tBS]34 . 
fttTS^j©^tt«3!§*>63!niX4>©S«4»*D-rSS«« 

io *Dge4*<t^.fc©-c. jDx*©a*©rta:**flEfl«i«:« 

*0T4 C 4 *SoJ«l^xm8l«*iJ©giS«:ffi«T-5 Ci* 
r#4. 

[ 0 1 2 5 ] X. C©«W©»*19 tcina. If£tS 
«©sm=&*»irr4S««»DSi54. s^:*i*ifesns4 

tf4ttfl^fg~>-^>*$iJWSI54. tommf—tr^x 
x. £tt&»*Trjtax*r'*»»r3-frr£ 

20 *tt%-(ST3-l*S^©*SS*i|2#s©*Ei5 J fr4C4jOS 
^ttttXfHM*IM&S(K£ttft-$-&c 4ds-c*So 
[01261X COAflCDIMQll 0«CJ:*ltf. at« 

rsKBtss-rsj^ct/fc©-?. *sAae*{c^fi©^F 

&R4»*3tf, X. Stt<faWrflIX«:i*iRS*r4 

ojtfer*4c4«^©c 4. ttfp©^^ 9 »«)i^m 
-dnsa-cr* v *a&^j&6c«c&8t£©f6j±404c . 

4#^*ttXff««W8l«iH*««T4c 4#-es*4„ 
30 [0 1 27] X. C©^HJCDfj}*3®l ncj:ti«, 7- 
* 4 «8f (C WEffiBffl©* 2 © 7 - >7 4 J: 5 

©Ifiji^ pJ«|^Xf^««Srffi«-r 4 C 4*«r * 4 . 
[0 1 2 8 ] X. C<D8ffi<Dn&mi 2CC<£ntf 1 7*n 
A «c«-3* XfNSM©99ttf¥« Jg^-T 4 fc«>© il 
FI»mg^ffi?:^£T4M^*- FS&mi<&ffl* 

&.mm%tc *y <o*mm*mw.<Dmc.vf&< ®MLtcmm 

40 SP4. Xf?«tS©jliEt«SH*>6jl^-K«rm&'&<lS 

^T4«im§«^iiBieRgi544«ixfc©r > «ta^jnx% 

{ 0 1 2 9 ] X. C©«bjcdI9^1 3{C«fc<atf. Xff 

^fes©s&^^jg^-r 4 Ji^ffi^^sr 4 minutest 
4. xf^«^«:ax , 9^^6n/c7-i'a.o/i/c«xA 
©*ffiafl-3/*fcttiBEftjs*a8»4r*«iEffl*^ 
*ISSuristgbXf / Pt8«©jfrf^cfiK:fcW4 
50 «XA©&4&H$/c«|5ils«gK:i£;Gr-€-n-? t n^j£; 
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TSMIEffl£ffi;ST*ffiIE:r-*i2tgS)5<fc. fitlEr-* 
iet*gfl#> 6 Hit) 3 tii JiiEMJcS-^c^-CX^a^**^ 
3 if •S.S&f'pi&IffiJS&i * ff*. ft:© r\ *iiEffi»3c©^f K 

- §ss;*ft*c£fc< Eii&ttfBwaw orfg&xflMaaiai 
a® a* &&-r s c <t #t # .5 . 
co i 3 o ] x. c©^Hjoia3Ksi 4Kj:n« > m& 

[0 13DX. tomwm&mi scc^n^ xft 

i. xfp^«©flnx©as^«>iatitL.x^ia*s-cii?f 
3nrt,>sax©«!g*iH^fcti^-rsftjxttsiisti!Si5 
<t> xf^^Mxtoascc-g-n-en^L-zcMjEffi* 
^asst o r lets l mxitmsm^ h mt> s n sjmx 

i, MiE'r-3'se«g|5^6a^$nSj«iE{Ci(CS-^Cir 

[0 1 3 2 ] X> C<DftW<Dm&mi 6UZ£t\li; Xft 
i. xmS4$KIX9tfW6ft/c7-?mo/£fc{;tX:S: 
«>t9:S o rati oxf«8«©«i^tf tt £ ■? - * * 

tsa ^ n -s ss»©£<tfc & o x MiE-f' - * iatfgff&cietst 

«M¥*«HPr *ftf«KBWP £ x./c©-C\ Xfl£fg*£© 

&xf^«{Mffljga*a«-f £ c 

[0 1 3 3 ] X. C©^BJ©if3}?^i TCCtntf. XfF 
<fc. XfttS^&Stftteft/cC'-^fio/gfcttXJi 

*tss or tag oxmsraci&fi^tcfctt ^ 9 - * $ /c 
«x^©?£ 4 a a s aisles tc{5 d x -e ti-e 

Sp-C^dc S ft SJi^ffi &IfWW©ttfl*tt £ *> 6Xft 

-5-©^*«rab*-r5^«sa5i, ^*iMge©ai^7{c 
s?SiEfii{cs-^iJ-rx^t5«©ttf^**ij©-r.sttf^M®i 

*C <fc#r*. OUT«iEfi6^!tt{W^ol^X^t8 
^®3£a*S&TSC 50 
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[0lB©1ffi*^iJiB3] 

m i ] c©^©njs«ai i ic*5^^x{^mw^wms 

[02 ] 0 1 ic*>WSilS^^©«lfi£?r^-rsrab 

[ 0 3 ] 0 2 cc*ifcf ^@M^gp©xfp^m^a&^©t*; 

[04] C©^W©||«fi«»|2{c*sWSXf¥««*(ia®g 

io [05] S4 tcfcw £®M*mgp©*»sS;£^-r 0-e* 

[06] iSKif^i' hJU*3^rrS]«C«-ft?L.fc^ 

[0 7] x> Ksjuflnxfcfc^r^i' 

[08] C©^©H56«a|9{C*JW-5Xf^8IM$II©§lg 

©ggp©8M££^-r 0r*> 5 . 
[09 ] d<Dmm<Dmmm 1 o «c^«xfMMBH9ris 
s©siast^©^t*$S£7fj-r 0-c * -s „ 

20 [010] C©2Si!8<D|i360( 1 2 (CisttSXfHBtKlW&l 

[01 1 ] 01 0K*jWS«ifp8tS->— 5r>^f(]@)SP*j 
J:0'tS^iR*iI»fg|5©Ki^©— 3U*^T7 a -0r* 

[0 1 2 ] 0 1 1 CCm-rtMBtBS/-^>^«ftlfWB«fc 
^«S«ttSil«»fg|J©lft^©^g|5?r7n-r 7 a -@t*4. 
[013] X*^€^OfcJg^©«(f¥5gs2'>-^> 

[014] C©SW©|^S6W 1 4«:tsW5ifttl«(DS 

30 %i(Dmi8,*^T$mm-c$>z 0 

[015] C©^©|U6W| 1 5 CCfet?SXfHftttlH& 
[016] C©^o3U5g{?i| i 8 tc^^exmMMfll 
[0 1 7 ] 0 1 BKijttiWEf- jfEtiaJJCBeilSh 

ftmiEm^-r mx $> z>. 

I® 1 8 ] m 1 efc^i^ilfiE^-^IElSSP©*!^*^ 

C0 1 9 ] 0 1 6(CfcWi*(r{Slg|J©liif^5r^7 d-0 
40 rSii. 

[020] co^conttMi 9 icisv 2>jLrEmw&\® 

[02 1] C©^©HiSM2 1 K.$$V2>T.m&miffl 

[02 2] c<D§m<Dmmm2 5 (c«s(^<5xfNai«Ma 

^©SlBSWfiE^-r^a >7®x$>Z>. 
[02 3] 02 2{C*J^5^fi^*gB©JJi^^7 
u-0-c*4. 

[024 ] 02 2KtovzmiE7 : --$mmn(DW}rE*7jk 
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[025] c(omm<Dmmmz 8tas»^xfmumm 
[028] m±<DJLftmm®m&<Dmw?k<omi&%ijk 

3 1.55 10 

3 2.5 4 T.M 

3 5.4 5 1)^2 F>*tf*ffi 

3 6 mmmTnsa 

3 7 
3 7a 
3 7b 
3 7c 
3 7 d 
3 7 e 

3 9. 4 « m'ims.mm 20 
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48 i&^ffi&jm 



40a. 40b. 40c 
4 1a. 4 1b. 4 1c 
42 a 

42b XWe-$ 



* 4 2 
43 
43 
43 
44 

46 

4 7. 
49. 
50 

5 1 

5 2 
57 
59 

6 0 
6 1 
6 2 
64. 
6 5 
6 6 
6 7 . 

6 9 

7 1 
7 2 



Ztt*-* 

z* 

4 4b. 44c ISJfr^ifcaglgfl 

58 /n^A 

6 3 ±tt- jSOMJEMrg* 

Sift*- Fffr«tt£filMI 

7 0 fg^e^^sn (fg^-fiii^gp) 



6 8 MiE-r- jriettffi 



[01 ] 




J/: 7-7 

3i : Afifcif.tp 



37a : 7- 9 
J7fr:x ilfif*. 
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